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(54) ANTI-REFLECTION LAMINATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an anti-reflection laminate which shows a low refractive 
index, excellent physical properties such as hardness, anti-flaw resistance and adhesion to a 
base material and is manufactured at a low cost in good productivity. 

SOLUTION: An anti-reflection laminate comprises a base material such as glass, a plastic or 
the like and a film of a low refractive index composition having a nano-porous structure formed 
at least on one surface of the base material wherein a haze value of the film of the low 
refractive index composition is not more than 1% and shows 10 point average roughness Rz in a 
small region of 4 \xm square of not more than 100 nm and a mathematical average roughness Ra 
of 2 to 10 nm. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the acid-resisting layered product by which the low refractive-index constituent coat which has nano porous structure 
was formed at least in one side of base materials, such as glass and plastics, Hayes of said low refractive-index constituent coat is 
1% or less, the ten-point average of roughness height Rz in the minute field of 5 micrometer around is lOOnm or less, and 
arithmetic mean granularity Ra Acid-resisting layered product characterized by being 2-10nm. 

[Claim 2] The acid-resisting layered product according to claim 1 characterized by said low refractive-index constituent coat 
using as a principal component the inorganic ultrafine particle whose mean diameter is 5-100nm, and the acrylic compound which 
has at least three or more pieces for the unsaturated bond in which polymerizations, such as a vinyl group, an acryloyl radical, and 
a methacryloyl radical, are possible in a molecule. 

[Claim 3] Said low refractive-index constituent coat further for the component of said low refractive-index constituent coat 
according to claim 2 A general formula (A) R'X Si(OR)4-X (R: « an alkyl group and an R':end « a vinyl group -) It is the acid- 
resisting layered product according to claim 1 characterized by coming to contain the organic silicon compound expressed with 
the number of permutations of 0< x<4, and its hydrolyzate, as for the functional group which has the unsaturated bond in which 
polymerizations, such as an acryloyl radical and a methacryloyl radical, are possible, and x. 

[Claim 4] An acid-resisting layered product given in claim 1 characterized by for the particle size of the range of 50-100nm being 
the silica sol particle which said inorganic ultrafine particle has 10% or more, and the content of the silica sol particle in a low 
refractive-index constituent coat being 40 - 80% - 3 any 1 terms. 

[Claim 5] An acid-resisting layered product given in any 1 term of claims 1-4 to which said acrylic compound is characterized by 
average molecular weight being 200-1000 with the acrylic monomer and its denaturation object of three or more organic 
functions. 

[Claim 6] said organic silicon compound General formula (B) Acid-resisting layered product given in any 1 term of claims 1-5 
which are the acryloyl radical content silicon compounds expressed with CH2=CHCOO-(CH) n-Si (OR)4 (R: — an alkyl group 
and x — the number of permutations of 0< x<4, and n — the integer of n< 5), and are characterized by a silica sol particle coming 
to be embellished beforehand. 

[Claim 7] An acid-resisting layered product given in any 1 term of claims 1-6 characterized by embellishing the front face of a 
silica sol particle with the ratio into which said acryloyl radical content silicon compound fills the range of 1 / 0.04 - 1/0.25 (it is 
about [ 90/10-60/40wt% ] by weight conversion) with the mole ratio of a silica sol particle / acryloyl radical content silicon 
compound. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . . . J , 

[Field of the Invention] About an acid-resisting layered product, coating of this invention is earned out to transparence base 
materials, such as glass and plastics, etc., and it relates to the acid-resisting layered product in which optical multilayers were 
formed. 

[Description of the Prior Art] Conventionally, the approach of forming a thin film in base materials, such as glass and plastics, for 
inorganic oxides, such as titanium oxide and silicon oxide, by dry coating, such as vacuum deposition or a spatter, and forming 
the optical multilayers by optical interference of an antireflection film etc. is learned. However, in such a dry coating process, it 
has the technical problem that equipment is expensive, a membrane formation rate is slow, and productivity is not high etc. On the 
other hand, the approach of carrying out coating to a base material by using a metal alkoxide etc. as a start constituent, and 
forming optical multilayers is learned, and, on the other hand, the approach using the organic silicon compound which transposed 
a part of silicon system alkoxide or silicon alkoxide to other organic substituents, such as an epoxy group and an alkyl group, the 
so-called silane coupling agent, etc. is proposed as a low refractive- index ingredient, using alkoxides, such as Ti and Zr, as a high 
refractive-index ingredient. However, in these paint films, since an elevated temperature and long duration were needed for a 
heating polymerization, the problem was in productivity. Moreover, although a certain amount of low refractive index could be 
obtained, physical reinforcement, such as a degree of hardness, and abrasion-proof nature, adhesion with a base material, was 
insufficient, and since optical multilayers were used for the outermost layer, they had the fault that practical use could not be 
borne. 

[0003] [0004] as which the composite material of the silica sol and the reactant organic silicon compounds (dimethyl silicone 
which has a reaction radical at a silane coupling agent or the end) which used the silicon alkoxide as starting material etc. is 
proposed as it is shown by JP,9-220791,A etc. in order to improve these for example 

[Problem(s) to be Solved by the Invention] However, although these silicon oxide (Si02) system bipolar membrane constituents 
and the organic silicon compound which heating takes long duration to if it is going to acquire desired physical properties, and 
contains polymerization nature partial saturation radicals, such as an acryloyl radical, are indicated, the acryloyl radical of all is 
the compound of monofunctional [ of one piece or two pieces ], or two functionality, and even if it carries out an optical (an 
electron ray (EB) is included) polymerization, high crosslinking density is not obtained. If it is going to raise physical 
reinforcement, such as a degree of hardness and abrasion-proof nature, into the above-mentioned bipolar membrane component, 
components other than a silica component and a metaphor need to compound an acrylic compound, and need to make an acrylic 
component ratio high. When it does so, the volume ratio of the silica component which uses as a start constituent alkoxides, such 
as a silicon system which determines an optical property, decreases, and it has the fault that low refractive-index-ization cannot be 
achieved. From the former, the constituent with which the reduction in the refractive index of optical multilayers and physical 
characteristics, such as a degree of hardness, and abrasion-proof nature, adhesion with a base material, are compatible is not found 
out. 

[0005] This invention was made in view of the above-mentioned technical problem, and has a low refractive index, and is 
excellent also in physical reinforcement, such as a degree of hardness, and abrasion-proof nature, adhesion with a base material, is 
cheap and aims at offering the acid-resisting layered product excellent in productivity. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem, invention according to claim 1 In the 
acid-resisting layered product by which the low refractive-index constituent coat which has nano porous structure was formed at 
least in one side of base materials, such as glass and plastics Hayes of said low refractive-index constituent coat is 1% or less, the 
ten-point average of roughness height Rz in the minute field of 5 micrometer around is lOOnm or less, and arithmetic mean 
granularity Ra It is the acid-resisting layered product characterized by being 2-10nm. 

[0007] Invention according to claim 2 is characterized by said low refractive-index constituent coat using as a principal 
component the inorganic ultrafine particle whose mean diameter is 5-100nm, and the acrylic compound which has at least three or 
more pieces for the unsaturated bond in which polymerizations, such as a vinyl group, an acryloyl radical, and a methacryloyl 
radical, are possible in a molecule in an acid-resisting layered product according to claim 1 . 

[0008] Invention according to claim 3 is set to an acid-resisting layered product according to claim 1 . Said low refractive-index 
constituent coat further for the component of said low refractive-index constituent coat according to claim 2 A general formula 
(A) R'X Si(OR)4-X (R: - an alkyl group and an R':end - a vinyl group --) The functional group which has the unsaturated bond 
in which polymerizations, such as an acryloyl radical and a methacryloyl radical, are possible, and x are characterized by coming 
to contain the organic silicon compound expressed with the number of permutations of 0< x<4, and its hydrolyzate. 
[0009] In an acid-resisting layered product given in any 1 term of claims 1-3, the particle size of the range of 50-100nm is the 
silica sol particle which said inorganic ultrafine particle has 10% or more, and invention according to claim 4 is characterized by 
the content of the silica sol particle in a low refractive-index constituent coat being 40 - 80%. 

[0010] In an acid-resisting layered product given in any 1 term of claims 1-4, said acrylic compound is the acrylic monomer and 
ht1p://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 9/28/2006 



JP,2002-079600,A [DETAILED DESCRIPTION] 



Page 2 of 5 



its denaturation object of three or more organic functions, and invention according to claim 5 is characterized by average 
molecular weight being 200-1000. 

[001 1] In an acid-resisting layered product given in any 1 term of claims 1-5, the organic silicon compound which forms said low 
refractive-index constituent invention according to claim 6 General formula (B) it is the acryloyl radical content silicon compound 
expressed with CH2=CHCOO-(CH) n-Si (OR)4 (R: - an alkyl group and x - the number of permutations of 0< x<4, and n the 
integer of n< 5), and is characterized by a silica sol particle coming to be embellished beforehand. 

[0012] Invention according to claim 7 is the ratio into which said acryloyl radical content silicon compound fills the range of 1 / 
0.04 - 1/0.25 (it is about [ 90/10-60/40wt% ] by weight conversion) with the mole ratio of a silica sol particle / acryloyl radical 
content silicon compound in an acid-resisting layered product given in any 1 term of claims 1-6, and is characterized by 
embellishing the front face of a silica sol particle. 

[0013] According to <operation> this invention, the surface roughness of the low refractive-index constituent coat which consists 
of a non-subtlety particle and a binder by measurement by the atomic force microscope The ten-point average of roughness height 
Rz in the minute field of 5 micrometer around is lOOnm or less, and arithmetic mean granularity Ra Transparency has been held, 
without being influenced of light scattering by forming so that it may be set to 2-10nm (value with low Hayes). The low 
refractive-index layer of the nano porous structure of having the irregularity of detailed nano order for a front face can be formed, 
by forming the nano porous structure of having the irregularity of nano order, into a coat, a vent is incorporated and an apparent 
refractive index is reduced. 

[0014] As a low refractive- index constituent, the polyfunctional acrylic compound which has two or more unsaturated bonds in 
which polymerizations, such as a vinyl group, an acryloyl radical, and a methacryloyl radical, are possible at a silica sol particle 
and the end by considering as a principal component It is what is hardened after paint film formation according to bridge 
formation according by ultraviolet rays (UV) or electron ray (EB) exposure to photopolymerization of the unsaturated bond 
radical in which polymerizations, such as an acryloyl radical in a paint film, are possible. Moderate nano porous structure can be 
formed by controlling the ratio of the polyfunctional acrylic compound which is the particle diameter and binder of a silica sol in a 
constituent. Although the constituent itself functions as a low refractive-index component, with the own refractive index (about 
1.45 refractive index of a silica, refractive index of an acrylic component about 1.50) of an ingredient, low refractive-index- ization 
(1.40 or less) which cannot reach can be achieved according to nano porous structure. 

[0015] Moreover, a refractive index will become high, although reinforcement will improve if physical strength, such as a degree 
of hardness and abrasion-proof nature, is usually determined by the amounts of installation, such as an acrylic radical, these 
acrylic radical components usually have a little high refractive index compared with a silica component etc. and an acrylic 
component increases. The low refractive-index constituent of this invention is using a specific polyfunctional acrylic compound, 
and makes reinforcement discover also in the small amount of binders, inside — **** for polyfunctional acrylic monomers of 
three or more organic functions, such as dipentaerythritol hexa aery late (DPHA) instead of the prepolymer with big molecular 
weight as an acrylic compound, - by things, it is more homogeneous and the high hybrid film of crosslinking density can be 
formed. Furthermore, the crosslinking density of a coat can be raised more by compound-ization (formation of particle 
qualification) by the organic silicon compound containing an acryloyl radical, since uniform hybrid construction is presented with 
the molecular level - low refractive indexes, such as a silica sol, - even if a degassed volume ratio is large and is presenting nano 
porous structure, sufficient reinforcement can be demonstrated, a degree of hardness is high and it excels also in abrasion-proof 
nature, and the fault of an acid-resisting layered product which consists of the conventional low refractive-index constituent can 
be improved sharply, and an acid-resisting layered product compatible [ the reduction in a refractive index and high intensity- 
ization ] is offered. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained to a detail. In the acid-resisting 
layered product by which the low refractive-index constituent coat which has nano porous structure was formed at least in one 
side of base materials, such as glass and plastics, Hayes of said low refractive-index constituent coat is 1% or less, the ten-point 
average of roughness height Rz in the minute field of 5 micrometer around is lOOnm or less, and arithmetic mean granularity Ra 
the acid-resisting layered product of this invention It is characterized by being 2- 1 Onm. 

[0017] Arithmetic mean granularity Ra of the surface roughness in this invention, the ten-point average of roughness height Rz, 
and its count applied to the definition of JIS-B0601 correspondingly. It is the thing of the surface roughness in the minute field' 
and minute scale which are measured by an atomic force microscope etc. Since the acid-resisting layered product in this invention 
is an acid-resisting layer using the optical interference of a visible region, it is the film which the thickness of the coat by which a 
laminating is carried out about is lOOnm - about 200nm, and continued. Since it is necessary to be the surface roughness which is 
extent out of which the effect of light scattering does not come, a concavo-convex difference is too large, or the increment in 
Hayes of a coat and a strong fall will be caused if uneven frequency is too high, the range whose Rz is lOOnm or less and whose 
Ra is 2-1 Onm is suitable. 

[0018] The inorganic ultrafine particle whose mean particle diameter of the acid-resisting layered product of this invention said 
low refractive-index constituent coat is 5-100nm, The acrylic compound which has at least three or more pieces for the 
unsaturated bond in which polymerizations, such as a vinyl group, an acryloyl radical, and a methacryloyl radical, are possible in 
a molecule is used as a principal component. The particle size of the range of 50-100nm is the silica sol particle which said 
inorganic ultrafine particle has 10% or more, and it is characterized by the content of the silica sol particle in a low refractive- 
index constituent coat being 40 - 80%. A low refractive-index constituent consists of a non-subtlety particle and a binder, and low 
refractive-index particles, such as fluorides, such as MgF2, and oxidization silicon, are illustrated as a non-subtlety particle, and 
melamine resin, urethane resin, etc. are illustrated as a binder. However, in order to usually be used, equipping the outermost layer 
of displays, such as a LCD display, to need reinforcement, such as abrasion-proof nature, and for the acid-resisting layered 
product of this invention to solve these, a specific low refractive-index constituent is needed. 

[0019] As a silica sol particle used in this invention The silica particle of the particle diameter whose mean particle diameter is 5- 
lOOnm is what was distributed in the solvent. Remove alkali from silicic-acid alkali, such as silicic-acid NATOR1MU, by the ion 
exchange etc., or Although it is the silica sol obtained by the approach which has neutralized enough and is carried out from an 
acid and aquosity or especially the organic solvent system silica sol by which the organic solvent permutation was carried out is 
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not limited, either, the thing of compatibility with an acrylic monomer, the coating fitness to a plastic base material, etc. to an 
organic solvent system is desirable. Manufacture is difficult and 5nm or less of transparency is spoiled by lOOnm or more for 
dispersion of light, in order to consider as nano porous structure - the ratio of a particle and a binder - important - all the silica 
particle components in the low refractive-index constituent coat of this invention - 30 - 80wt% - further - suitable - 40 - 70wt% 
- containing --**-- are desirable, and a desired refractive index is hard to be obtained and it becomes impossible to discover 
reinforcement sufficient at 80% or more less than [ 30wt% ] the large particle diameter component whose particle size is 50- 
lOOnm especially - more than 10wt% - further - suitable - more than 20wt% ~ it can consider as the optimal nano porous 
structure by containing, and there is little effectiveness less than [ 10wt% ]. 

[0020] As a polyfunctional acrylic compound used by this invention, into the molecule, it has at least three or more thing 
unsaturated bonds in which a polymerization is possible, such as a vinyl group, an acryloyl radical, and a METAKURU roil 
radical, and acrylic monomers, such as dipentaerythritol hexaacrylate (DPHA), the denaturation object of these monomers, a 
derivative, etc. can be used. Especially, with polyfunctional acrylic monomers, such as a prepolymer which is reaction generation 
with DPHA, a pentaerythritol thoria chestnut rate (PETA) or PETA, and diisocyanate, such as hexamethylene di-isocyanate 
(HDI), the denaturation object of those, etc., if it is the thing of average molecular weight 200-1000, compatibility with a silica sol 
is also good, and a homogeneous and transparent hybrid coat with high crosslinking density can be formed, without carrying out 
phase separation at the time of coat formation. 

[0021] furthermore, the acid-resisting layered product of this invention - setting ~ the component of the above-mentioned low 
refractive-index constituent coat - general formula (A) R'X It is characterized by coming to contain the organic silicon compound 
expressed with Si(OR)4-X (R: - an alkyl group, the functional group which has at the R':end the unsaturated bond in which 
polymerizations, such as a vinyl group, an acryloyl radical, and a methacryloyl radical, are possible, and x - the number of 
permutations of 0< x<4), and its hydrolyzate. As an acryloyl radical content organic silicon compound, vinyl trimethoxytitanium, 
meta-KURIROKISHI triisopropoxy titanate, methacryloxypropyl triisopropoxy zirconate, etc. are illustrated, especially, it is 
represented by trimethoxysilane (3-acryloxyprophyl) etc. General formula (B) The acryloyl machine ** silicon compound 
expressed with CH2=CHCOO-(CH) n-Si (OR)4 (R: - an alkyl group and x - the number of permutations of 0< x<4 and n - the 
integer of n< 5) is suitable. These organic metal silicon compounds can also use what it is making organic-acid catalysts, such as 
p-toluenesulfonic acid, contain, a hydrolysis reaction may be carried out to it being also at the moisture in atmospheric air after 
coating, and coat formation may be carried out into a constituent, and water (the catalyst of a hydrochloric acid etc. is included) 
was added [ what ] beforehand, and carried out the hydrolysis reaction. It can use without [ special ] carrying out separation 
purification without the hydrolyzate of an organic silicon compound being able to obtain a stable constituent by supposing that 
partial hydrolysis is earned out with the water of the amount of 1 / 8 - 7/8 of the amount of water required for making all the 
alkoxyl groups of the organic silicon compound hydrolyze, and leaving excessive water in that case. 

[0022] adjustment of the hydrolyzate of the above-mentioned organic silicon compound controlling the side reaction of an acrylic 
compound and excessive water, or controlling the rate of hydrolysis of a silicon compound, controlling growth of a silicon 
compound polymer or raising compatibility - it is - phase separation - controlling - homogeneous - molecule crosslinking 
density - high - the hybrid film of a molecular level - ****** - it is - it is **. Although the combination of these hybrid system 
constituents is generally well-known The compatibility of the inorganic network of a coat constituent whose constituent of this 
invention is not a mere combination but a matrix, and an inorganic filler, By the ingredient system from which a coat with the 
high adhesion of a better distributed condition, a filler, and a matrix is obtained rather than compatibility is high and only 
distributes is i organic resin It is that from which effectiveness higher than the usual addition effectiveness is acquired. Especially 
m the case of addition of these acryloyl radical content silicon compounds If the mixed reaction of the organic silicon compound 
of a si hca sol particle and the above-mentioned general formula (A) is carried out by another system and a particle front face is 
made to embellish beforehand Even if it decreases the amount of the acrylic compound used as a binder component, effectiveness 
- sufficient reinforcement can be obtained - becomes large and nano porous structure is suitable for the constituent of the acid- 
resisting layered product of this invention. 

[0023] The qualification approach on the above-mentioned front face of a particle mixes both under existence of a hydrochloric 
acid and an organic acid, without being processed easily and carrying out separation purification specially by making the alkoxide 
radical of an organic metal, and the OH radical on the front face of a particle react, can add other components as they are and can 
adjust a coating constituent. Especially, in case particle qualification of the acryloyl radical content silicon compound is carried 
out, it is good and making it react under sulfonic-acid catalysts, such as p-toluenesulfonic acid, in organic solvents, such as 
alcohol and a ketone system, can prevent mixing of the water to the inside of a solvent, and qualification effectiveness is suitable 

[0024] Furthermore, nano porous structure and reinforcement are compatible because the mole ratio of a silica sol particle / 
w n ™ ™t C ?* C , 0nten l SiliC ?Z c , om P° und sets toe ratio of a silica sol particle and an acryloyl radical content silicon compound to 
1 / 0.04 - 1/0.25 (it is about [ 90/10-60/40wt% ] by weight conversion), and it is suitable. The nano porous structure in this 
invention means an opening detailed like it is not influenced by light of dispersion, and that by which the gestalt of an opening 
was closed, and especially the opened thing are not limited, either. Although the above-mentioned opening has a certain 
magnitude physically, it is an indeterminate form in many cases, and it is not guessed minutely and often a direct view with an 
electron microscope. In that case, when the refractive index was measured by optical technique, nano porous structure was 
presumed by the phenomenon of deviating from the additive property in a multicomponent system being observed. For example 

bmder ° f the Silica particle of a refractive ind ex 1 .45 and a refractive index 1 .52 is used, with mixture 
(50/50vol/o), coming among 1.47-1.49 which are an in-between refractive index mostly is usually observed. In the case of nano 
porous structure : like this invention, it becomes smaller than this, and the phenomenon in which an appearance refractive index 
deviates from additive property greatly or less with 1.35 depending on 1.45 or less and particle size is seen. These phenomena are 
what is guessed since the apparent refractive index fell because the coat is presenting nano porous structure, i.e. a detailed 
opening exists By measuring the refractive index of the constituent into which the binder ratio was changed by this refractometry 
technique, the low refractive-index constituent of this invention It is what was defined having presented nano porous structure 
and is limited [ distribution / (for example, it has inclination structure in the direction of a front face) / especially / the gestalt of 
porous structure, nor / neither / of the direction of thickness of the constituent coat ]. 
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[0025] If a radical polymerization initiator is added in case hardening by UV irradiation is performed, it is suitable, and it is 
benzoin ether system initiators, such as benzoin methyl ether, an acetophenone, and 2 and 1. - It is not limited [ initiators / 
especially /, such as acetophenone system initiators, such as hydroxy cyclohexyl phenyl ketone, and a benzophenone, / 
benzophenone system ]. 

[0026] It can add to a coating constituent combining some of each components mentioned above, and well-known additives, such 
as a dispersant, a stabilizing agent, a viscosity controlling agent, and a coloring agent, can be further added in the range which 
does not spoil physical properties. 

[0027] Moreover, since the acid-resisting layered product of this invention is installed in the outermost layer, the so-called 
antifouling property, such as the ************ G f dirt, such as surface dirt prevention and a fingerprint, is required. In that case, 
the so-called stain proofing agents, such as a fluorine system additive and a silicone system additive, can be added. Especially, 
since a fluorine content acrylic compound or a fluorine content silane coupling agent has a coat component and reactivity, it is 
suitable. 

[0028] Well-known means, such as the dipping method and the roll coating method which are usually used, screen printing, and a 
spray method, are conventionally used for the method of application of a coating constituent. In accordance with the optical 
design of the purpose, selection adjustment of the thickness of a coat can be suitably carried out with the concentration and the 
amount of coating of liquid. 

[0029] It is limited [ plastic film / neither / glass nor ], and especially the low refractive-index constituent of this invention can 
carry out a laminating to various rebound ace court agents, a high refractive-index ingredient, a low refractive- index ingredient, 
and the ceramic vacuum evaporationo film if needed further, and can also change and carry out the laminating of the presentation 
ratio if needed. 
[0030] 

[Example] A concrete example is given and the acid-resisting layered product of this invention is explained. 
[0031] By the solid content of each component of the coating constituent in which it was shown below, having used as the base 
material the triacetyl cellulose (TAC) film of 80-micrometer thickness which prepared UV hardening resin rebound ace court 
(HC) layer (5 micrometers) in the <example 1> front face It combined and prepared so that it might become the rate of the B 
component 60 weight section and the D component 40 weight section, and the acetophenone system initiator was added 2% to the 
polymerization component as an initiator of ultraviolet-rays (UV) hardening, and the coating constituent was created. Applied the 
coating constituent by the bar coating machine, and carried out 100 degree-C-lmin desiccation with the dryer, irradiate the 
ultraviolet rays of 1000 mJ/cm2 with a high pressure mercury vapor lamp, and it was made to harden, concentration adjustment 
was earned out suitably, the low refractive-index coat was formed so that optical thickness (nd= refractive- index n* thickness d 
(nm)) might be set to nd=550 / 4nm, and the specimen for a trial was obtained. And the specimen was evaluated based on the 
evaluation test method shown below, and the result was shown in Table 1. 

[0032] As a <example 2> coating constituent, it combined and prepared so that it might become the rate of the A component 30 
weight section, the B component 30 weight section, and the D component 40 weight section, and the specimen for a trial was 
obtained like the example 1 except having formed the low refractive-index coat of a coating constituent. And the specimen was 
evaluated like the example 1 and the result was shown in Table 1. 

[0033] As a <example 3> coating constituent, it combined and prepared so that it might become the rate of the C component 80 
weight section and the D component 20 weight section, and the specimen for a trial was obtained like the example 1 except 
having formed the low refractive- index coat of a coating constituent. And the specimen was evaluated like the example 1 and the 
result was shown in Table 1 . 

[0034] As a <example 1 of comparison> coating constituent, it combined and prepared so that it might become the rate of the A 
component 70 weight section and the D component 30 weight section, and the specimen for a trial was obtained like the example 
1 except having formed the low refractive- index coat of a coating constituent. And the specimen was evaluated like the example 1 
and the result was shown in Table 1 . 

[0035] As a <example 2 of comparison> coating constituent, it combined and prepared so that it might become the rate of the D 
component 40 weight section and the E component 60 weight section, and the specimen for a trial was obtained like the example 
1 except having formed the low refractive-index coat of a coating constituent. And the specimen was evaluated like the example 1 
and the result was shown in Table 1 . 

[0036] <Each component of a coating constituent A silica sol / MEK solvent with a mean particle diameter of 10-15nm (A 
component) 1/0.08 (it is about 80/20 at a weight ratio) (3-acryloxyprophyl) trimethoxysilane is mixed by the mole ratio to a silica 
sol with a mean particle diameter [ a silica sol / MEK solvent (C component) mean particle diameter / 50-70nm ] of with a mean 
particle diameter of 50-70nm. (B component) The compound sol which added p-toluenesulfonic acid 1% by the weight ratio to the 
acrylic silane, stirs for 3 hours, was made to react at a room temperature as a catalyst, and was made to embellish 
(D component) MEK diluted solution of DPHA. 

(E component) A silica sol / MEK solvent with a mean particle diameter of 150nm [0037] It measured on 5 micrometer all sides 
ot scanning zones using the Evaluation test-method> (1) surface-roughness atomic force microscope AFM (SPI13700- product 
made from the SEIKO electron). ^ 

(2) The reflection factor in 550nm was measured by the incident angle 5 with the optical property reflection factor 
spectrophotometer. 

S\ H u yCS WaS measured accordin g to optical characteristic test approach JIS-K7105 of Hayes plastics. 

(4) The number of survival of a paint film estimated according to the cross-cut adherence test approach of adhesion coating 
General Test Procedures JIS-K5400. 

(5) The abrasion of a paint film estimated according to the pencil scratch value test method of pencil degree-of-hardness coating 
General Test Procedures JIS-K5400. & 

(6) -proof - by abrasion trial steel wool #0000, the appearance of the blemish according a five round trip abrasion trial to 
operation and viewing was inspected by the load of 250 g/cm2. evaluation - blemish-less O - they could be four steps of O with 
a blemish, which gets damaged considerably, and x which gets damaged remarkably lightly. 

[0038] 
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[0039] it is shown in Table 1 as - examples 1-3 - a reflection factor » 1.5% or less - low - in addition - and although 
excelled also in sides on the strength, such as adhesion, a degree of hardness, and abrasion-proof nature, by the system only using 
what has the small mean particle diameter of the silica sol of the example 1 of a comparison, surface roughness Ra is as smooth as 
lnm, and low refractive-index-ization cannot be achieved, without a refractive index becoming low with 1.46. Moreover, by the 
system using what has the big mean particle diameter of the silica sol of the example 2 of a comparison, surface roughness also 
became large, and although the reflection factor was low, Hayes also became 4.5% and the coat which bloomed cloudy white. 
Moreover, it turns out that abrasion-proof nature is inferior 
[0040] 

[Effect of the Invention] As stated above, the acid-resisting layered product of this invention The low refractive-index constituent 
which consists of a silica sol particle, an acrylic radical content silicon compound, and a polyfunctional acrylic monomer By 
applying to a base material, forming the low refractive-index constituent coat which controlled the surface roughness of a nano- 
scale, and considering as the coat which presented the hybrid construction of the molecular level of inorganic and an organic 
compound It became possible to offer the acid-resisting layered product which combines an optical property called the low 
refractive index by nano porous structure, and physical characteristics, such as a degree of hardness and abrasion-proof nature. 
Therefore the acid-resisting layered product of this invention is formed in the outermost layer of a base material as antireflection 
lilms, such as a display, and can fully be equal also to a harsh environment or handling. 

[0041] Moreover, as compared with the approach of forming a thin film and forming an antireflection film by dry coating, such as 
the conventional vacuum deposition or a spatter, the equipment cost of the acid-resisting layered product of this invention is also 
comparatively cheap, the productivity of a membrane formation (coating) rate is also high at 10 or more times, and it is easy to 
manufacture. J 

[0042] Furthermore, in order that the low refractive- index constituent which forms a coat may harden by optical exposure etc., the 
coating in low temperature is possible for the acid-resisting layered product of this invention, and since it can create by rolling-up 
coating, such as a film, it does so cheaply the effectiveness that it can mass-produce 
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